DISEASES of the heart form a large proportion of the most serious disorders that afflict mankind, both in youth and in adult life. From the earliest time attention has been directed to methods which would enable the physician to determine the normal action and function of the heart, and which would enable him to diagnose departures from the normal.
undoubtedly the first to make a scientific application of mediate auscultation to the diagnosis of diseases of the chest by the introduction of the stethoscope, and it is to him that we trace all the benefits derived from this method of inquiry, though it is to Bouilard (1824) that we are chiefly indebted for its extension to the diagnosis of diseases of the heart, while it is to the clinical inference, and above all to the practical experiments of James Hope (1832) that we owe much of that precision to which we have now attained in the diagnosis of these diseases from abnormalities in the sounds produced during the cardiac movements.
In Italy the tradition of the great anatomists and physiologists produced a series of accurate observers and practitioners; amongst the first of these were Antonio M. Valsalva (1688 Valsalva ( -1723 , still better known as an anatomist, the author of a classical work on the diseases of the heart and aneurysms, Ippolite Francesco Albertini (1662 -1738 , whose researches in the same class of disease were no less important, and Leopold Auenbriigger (1722-1809), the inventor of the method of recognizing diseases of the heart by percussion.
Auenbriigger's method was that of direct percussion with the tips of the fingers, not that which is now used of mediate percussion with the intervention of a finger or pleximeter, but the results of his method were the same, and its value nearly as great. Auenbriigger's great work, the "Inventum Novum," was published in 1761. Surpassed, but not eclipsed, by the still more important art of auscultation introduced by Laennec, this simple and purely mechanical invention, it is hardly too much to say, has had an influence upon the development of modern medicine greater than all the systems evolved by the most brilliant intellects of the eighteenth century.
The purpose of the present paper is to emphasize the importance of the later and by no means least important of the developments in cardiac diagnosis. Reference has been made to the purely historical events in diagnosis to enable us to realize how gradual has been the development, and how dependent the later and more exhaustive works and methods have been upon the genius of the earliest pioneers; for instance, without Harvey's brilliant and original work upon the circulation of the blood the progress of cardiological technique might have been indefinitely delayed.
As in former so in later times, the progress made in the diagnosis of diseases of the heart has been almost entirely based upon physics and physiology. The heart is an organ so situated and so connected as to render it singularly amenable to these methods of investigation. Resting as it does upon the diaphragm and projecting against the anterior chest wall it is practically within reach, and therefore favourably placed for the observations required in its investigation. These, as already indicated, are the valuable methods of inspection, palpation, percussion, and auscultation. Great experience is required when these are relied upon for a diagnosis, and they must always retain the chief place in the estimation of the skilled physician. But therer are now a number of other aids to diagnosis which are of recognized value in the investigations of the actions of the heart, and the departure from the normal to which it is liable, and as these are largely physical in character it will be well to consider them briefly.
Physics has played such an important part in the development of methods of diagnosis that it is essential for the future progress of this branch of medical work that the clinician should not only have the advantage of the best technical skill in the development of instruments, but be familiar with the technical details of the apparatus provided. In order to comply with these requisites he must have an intimate knowledge of physiology and physics and electrotechnique. The use of electricity as instanced, for example, by the electrocardiograph, has already rendered important service in the development, while the gradual evolution of the apparatus has necessitated the employment of the highest inventive power and technical skill. Such development is a standing testimony to what can be accomplished in the way of exact, instrumentation.
The modern physician enjoys many advantages denied to his predecessors. It will be our object to deal with the later developments of instrumentation, and to indicate in what way these advances have led to improvements in cardiological technique.
The spirit of investigation stimulated by the discovery of the circulation of the blood was soon at work in various directions. The great physiologists of the generation following Harvey put the physics of the circulation of the blood experimentally on a sound basis; investigations of, and experiments on, blood-pressure carried out in animals were evidence of an intelligent appreciation of the physical principle underlying the circulation of the blood. The heart is regarded as a muscular pump, the function of which is to circulate the blood through the vessels of the body. Many ingenious pieces of apparatus can be traced to the pioneer workers by whose names they are as a rule known. These observations combined with extensive clinical experience led to the accumulation of an immense amount of data of great value.
The next important step in the development of the technique was the introduction of Einthoven's string galvonometer, an instrument of precision in the investigation of cardiac conditions. by Professor Place, he introduced the instrument named the Place-Wertheim Salamonson galvanometer. In his cardiac work at the University of Amsterdam he used this instrument extensively. By its aid he demonstrated the current derived from the faetal heart of the chicken, and propounded the hypothesis that the sharp tops of the curves were dependent upon the striated muscle fibres (figs 1, 2). X-RAYS IN CARDIOLOGICAL DIAGNOSIS. The discovery of the X-rays by R6ntgen marks another important step in the development of technical apparatus for the investigation of the heart and -the great vessels. Soon after the announcement of his discovery in 1895, screen examinations of the chest revealed the heart in full activity. It is not recorded, so far as we know, who was the first to examine the chest under the X-rays: probably a number of observers did so at the same time. Now for the first time it was possible actually to see through a patient, and to observe the action of the heart and the great vessels. This development marks a great step, almost an epoch-making step, for with the improvement in apparatus it soon became possible to make observations on the heart in all the phases of its activity. In quick succession were developed (1) the screen method of *observation; (2) radiographic records; (3) orthodiagraphy; (4) telerontgenography; (5) (1) Screen Observation.
On the screen examination alone a diagnosis can often be established. The mere visualization of the heart shadow and its movements is comparatively easy, but if more accurate records are required then a modification of the methods must be used. For accurate measurements of the outline of the heart the usual distance of about 24 in. is inadequate, because of the distortion arising from the short distance between the focus spot of the tube and the screen. At a distance of two metres this distortion is, for practical purposes, eliminated, and a true outline of the cardiac shadow is shown.
(2) Radioscopy.
The investigation of the cardiac shadow by radioscopy is one of the most valuable aids to diagnosis; it requires, however, very accurate knowledge of the normal and its variations, quickness of observation, and considerable deductive power. The movements of the heart itself are complicated by changes in its shape and size due to respiratory movements; these, while they are very confusing, can be eliminated when the observer is experienced. All variations in the movements of the heart can be recorded accurately. A further development of the screen method will be reached when photography of the screen picture bccomes a practical accomplishment. At present what has been done is not satisfactory; a development of the method combined with the cinematographic projection of the film will be a great achievement, and will allow the clinician to study the movements with great advantage. The projection of the image by means of the slow movement should allow of a careful analysis of the normal and its variations. The earliest apparatus for orthodiagraphy was introduced by Moritz, who used it in the horizontal position. Levy-Dorn is responsible for that used in the perpendicular position; both of these instruments were, for the period at which they made their appearance, far in advance of any other existing apparatus.
Groedel, in an article published in the Interstate Medical Journal, of June, 1911, gives the following valuable points in favour of orthodiagraphy.
He states that X-rays may be used for four purposes when examining the heart: (1) Observing the action of the heart ; (2) determining the position of the heart; (3) ascertaining the form of the heart; (4) defining the size of the heart. Orthodiagraphy will probably continue in use in the future where examinations of the heart by X-rays are carried out regularly. The great advantage of orthodiagraphy is the employment of only one small sheaf of X-rays, which is carried round the heart, thus showing its outline.
The first apparatus, which could be used for horizontal drawings only, was that of Moritz. For perpendicular examinations that of Levy-Dorn was a very practical construction. Groedel succeeded in modifying this considerably some years ago. Perpendicular orthodiagraphv, being much more practical than horizontal, has now come into general use. If examinations are always made in the sitting posture, the results are, for the purpose of comparison, in every respect indisputable. The special value of the orthodiagram is to be found in the exact reproduction of the form of the heart and its details; the measurements are only of secondary importance, for in spite of all its exactness the orthodiagram gives only approximate and not absolute measurements. For the measurement of the orthodiagram it is sufficient to keep to the few dimensions that can really be delimited with accuracy. These are: (1) The greatest distance between the right and the left margins of the heart and the middle of the sternum; (2) the median distance to the right and to the left, which together give the transverse dimension ; and (3) the long diameter, i.e., the greatest distance of the heart apex to the point of the division between the two right curves.
By the examination of a large number of persons with healthy hearts for these dimensions a list of average figures has been drawn up. This was done for horizontal orthodiagraphy by Dietlon, for perpendicular orthodiagraphy (sitting) by Groedel, and for children's hearts by Veith. In this way it is now possible to detect even relatively slight deviations of the heart-measurements from the normal conditions. It is not, however, possible to measure the .size of the heart to within a few millimetres. In this respect the orthodiagram is not so reliable as the quick exposure negative taken at 21 metres distance.
The numerous examinations of healthy hearts have shown, even when the size and weight of the body and the age of the individual are taken into account, that there are still great variations in the average figure. (4) Telerontgenography. The method which bears this cumbersome name is one of considerable value. For accurate work a very powerful outfit is required because of the distance between the tube and the sensitive film. Two metres is regarded as a distance at which distortion is negligible. If the work is done at a shorter distance allowance must be made for the distortion. Salmond (Archives of Radiology, 1919, xxiv, p. 117) published a number of experiments made with a lead plate cut to represent the size of the normal heart at distances from 1 to 6 ft. He found that allowance could be made for the distortion, and gave figures to illustrate the point. For distance radiography or radioscopy a special screening stand is required; one of the best is that used by Professor Forssell, of Stockholm. Incorporated into it is a movable tube box, which allows of it being used for orthodiagraphy. A large number of papers have been published giving full details and measurements of the normal and the pathological heart.
(5) Instantaneous Radiography. This is of the greatest possible value. It shows the heart in all phases of activity when a number of plates are exposed in rapid succession. The method may be used at any distance, the most usual being at 3 ft., when a fairly accurate picture is produced, or at a distance of 2' metres, when the size of the heart may be regarded as an actual drawing of the organ. When combined with orthodiagraphy a very complete record of the heart is obtained.
The The author states that the visibility of the heart in certain cases of pericardial effusion has been contested, but on several occasions with instantaneous exposures, he has been able to demonstrate the visibility of the heart, when the shadow of the pericardium has been distended by reason of fluid (hydropericardium).
For the purpose of Rontgen fluoroscopy, in the standing and sitting position, and for orthodiagraphy, in conjunction with the fluoroscope, Professor Forssell has used since 1907 a modification of Holzknecht's screening stand, for which he has devised the following arrangements for the improvement of the technique.
The stand, fig. 3 , is constructed in two units, the back one stationary, the front one movable. The back unit supports the well-protected tube-box which, with two long handles, is movable in guides, and can be fixed in every position, by means of a locking-device. The tube-box is counter-balanced by weights that slide in both the pillars supporting the tube-box. The shutter is movable from the right handle of the box. The front, movable unit supports both the patient and the screen. This unit is in the form of a supporting-wall with a foot-plate and is easily moved on wheels running on rails, of 3 metres long, laid in the floor.
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The patient stands on the foot-plate connected with the supporting-wall, or sits on a revolving, chair ( fig. 3 ). On the front side of the supporting-wall there are arms attached to the guides, in order to bear the screen-holder. These guides are constructed so as to allow of the screen being fixed in every conceivable position. The screen is counterbalanced by weights, which slide into slots in the pillars, between which the supporting-wall is fitted in. The screen is movably adjusted within a screen-holder in the form of a metal frame enclosing a thin sheet of parchment, and can easily be removed and replaced by a cassette which is then placed against the parchment sheet by means of metal springs.
In fluoroscopy, the front unit is pushed close up to the back one ( fig. 3) 
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The screening stand has the advantage over other screening stands, which are likewise provided with a movable screening unit and a tube-box unit, inasmuch as the movable, vertical supporting-wall furnishes a firm support to the patient, as well as to the screen and the plate-holder.
In the employment of orthodiagraphy in conjunction with fluoroscopy, Forssell, in agreement with Holzknecht, uses a lead cross applied to the middle of the aperture of the diaphragm. This cross is lowered in front of the diaphragm, opening by a simple gearing from the right handle of the tube-box.
By fixing four leadpieces on an aluminium ring, he has made a cross with free centre (fig. 4) . This arrangement has been designed because the lead cross must be made rather strong, in order to be seen through stout patients, and therefore the centre of the cross often covers just that contour that is to be orthodiagraphed, whereas if the cross has a free centre, one can, on the contrary, see the contour in the centre very well, whilst the arms of the cross clearly denote the location of the central rays ( fig. 5 ).
In order to centre the cross carefully, for orthodiagraphy, opposite the focus of the Rontgen tube, Forssell has had a simple centring apparatus made ( fig. 5) . A brass tube of 75 mm. in length, in both ends of which a lead diaphragm of an inner diameter of 1l5 mm. is fitted in, is slipped into the free space in the middle of the cross, in which the centring-tube exactly fits.
By the centring the lead cross is lowered and the centring tube is fitted into the centre of the cross ( fig. 5) , after which the fluorescent screen is adjusted in frontal direction, being controlled by a ratchet in the screenholder.
The Rbntgen tube is placed in the tube-box in such a way that the focus is approximately laid in the middle of the centre of the diaphragm. By means of two screws with isolated handles, a careful adjustment of the cross can be made. The fixing is adjusted, until the aperture of the centring tube, in approved manner, leaves a circular picture on the screen. After this the centring tube is removed. If the cross is carefully adjusted, the middle of it will give the exact position of the central ray. One soon gets accustomed to perform the orthodiagraphic drawing quickly and surely.
By controlling orthodiagraphy of metal objects, Professor Forssell is convinced that a very exact determination of the surface measurement can be made by means of this orthodiagraph ( fig. 6 ). It has the great advantage of enabling one to draw with a relatively large field of vision, and the orthodiagraphy can be quickly carried out, in conjunction with fluoroscopy, whilst the operator is as well protected as possible.
At the fluoroscopy and the orthodiagraphy the operator is protected behind a screen of 3 mm. lead covered on both sides with veneer, this screen being movable on the same rails on which the front unit is running.
Vaquez and Bordet (" Le Cceur et l'Aorte: Etudes de Radiologie clinique," Paris, 1913) give the result of systematic investigations at the Hopital SaintAntoine. They lay great stress on the necessity of using precise radiological methods, and the combined use of teleradioscopy and orthodiagraphy is held to provide more important data than the teleradiographic plate. The authors recommend that the anti-kathode be at a distance of not less than 2* metresonly approximately parallel rays thus being used. Under these conditions an object of 15 cm. width is enlarged only from 4 to 5 mm. The authors describe the appearances of the normal heart in various positions and the changes brought about by various disorders.
At a later date these authors presented a monograph on the X-ray examination of the heart, which gives in full detail the begin by pointing out that the left ventricle forms a very small part of the anterior surface of the heart, and that the bulk of it lies deep, and in the mediastinum. It follows then that in order to diagnose commencing hypertrophy one must determine the increase of the ventricle in depth.
The technique is based on the method of similar triangles, first ubilized by Mackenzie Davidson for locating foreign bodies, but there are certain features which require detailed consideration.
If the apex of the heart were a point, or an object of slight thickness, the depth could be easily calculated by the method above referred to, but this of course is not the case. Reference to fig. 1 (p. 19) will readily explain where the difference lies. Here the increase in size of the ventricle is deep in the mediastinum, and the apex of the heart is not altered in position. On shifting yo.u., ".
.. m~_wap.
id.~~~~~~~~~~~~~~~'. (After Assmann.) the tube 10 cm. to the left, the rays meet the border of the heart sooner than in the case of the normal heart, and the edge of the shadow is projected outwards. The deflection is considerable, and indicates an increase in the size of the ventricle in depth. It can be understood from this that the method reveals not the depth of the apex, but the furthest projecting edge of the ventricle in the mediastinum. By similar means it is possible to obtain an approximate idea of the size of the right ventricle, but here the difficulties due to anatomical considerations become more marked. The procedure is as follows: The patient is placed in position behind the screen, which is fixed at a distance of 60 cm. from the anti-kathode, and he is instructed to rest his chin against the top of the screen. With the diaphragm wide open a preliminary screening is made, in order to place the patient in such a position that there is ample working distance for the tube shift. The diaphragm is then shut down to a narrow slit, and the patient again moved if I necessary, so that the extreme apex of the heart lies in the centre of the beam of light. A mark is then made on the screen with a grease pencil over the apex of the heart. The tube is shifted 10 cm. to the left, the diaphragm opened wide, and a second mark made corresponding to the fresh edge of the shadow of the apex. The distance between the two marks is read off on a millimetre scale. The figure so obtained has been described by Dr. Vaquez and Dr. Bordet as "the index of the development of the heart in depth." The authors suggest that for the sake of abbreviation the term" cardio-radiographic EL 2 index" might be used, qualifying it if necessary, e.g., " cardio-radiographic index, left ventricle, 12 cm." To facilitate the procedure a simple piece of apparatus has been devised by Dr. Woodburn Morison and Dr. Leonard White which can be adapted to any screen, and which, among other advantages, does away with the necessity of using a grease pencil, and renders the operation somewhat more accurate. It consists of a wooden frame (1) which supports two sliding frames (2) (3). In frame (2) are inserted two tightly drawn parallel wires, A, B, which are exactly 10 cm. apart. At the edge of the frame (3) is a third wire, and at (4) is a millimetre scale. The apparatus is clamped to the back' of the screen, and the patient placed in approximate position. With the diaphragm wide open the position neeessary for the subsequen' tube shift is obtained. The diaphragm is then shut down to a narrow slit, and the edge of the apex is brought into the centre of the band of light. By manipulating the screw to the left, wire B is made to coincide with the apex shadow. The tube is then shifted to the left until the wire A appears in the centre of the beam of light. The diaphragm is then opened wide, and, by means of the screw to the right, wire C is shifted to correspond with the edge of the apex, and the index is rendered very easy and rapid ( fig. 18) The value of this method should lie in the evidence it gives of a hypertrophled left ventricle before ordinary clinical evidence reveals such a condition.
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As stated above, a few cases have been met with in which it has been possible to say that hypertrophy exists, but in which ordinary screening, percussion, and palpation gave no evidence of the hypertrophy; but it will be necessary to follow up such cases in order to obtain a proper prognostic value of such slightly raised indices. THE X-RAY OARDIOGRAM. The next step in important one, which great value. the evolution of X-ray cardiological technique is an when thoroughly developed may prove to be of very Gott and Rosenthal (Milnch. med. Woch., 1912 Woch., , lix, p. 2033 , describe rontgenkymography as an X-ray method of demonstrating the movements of the heart. The patient stands with his back to the X-ray tube, with his chest leaning against the lead screen, in the middle of which is a narrow horizontal slit at about the level of the left nipple. When the image through the slit is examined with the fluorescent screen it is found to be divided into two partsa transparent part corresponding to the lung and a dark part corresponding to the shadow of the left ventricle. The line of junction between the light and the dark field is in continuous movement, making short excursions to the right and left, in correspondence with the movements of the ventricle. If a photographic plate be moved across the slit a series of pictures of the slit will be obtained, each of which will show a different position of the line between dark and light, thus furnishing a graph representing the movements of the ventricle. Such a skiagraphic production of the curve of movement is called a rontgenkymograph. By the use of more than one slit simultaneous movement curves Section of Blectro-Therapeutics21 of the left and right ventricles, the aorta, and the pulmonary artery may be. obtained.
For taking the kymogram a Polyphos universal inductor with a rapid switch was used. This illuminated a Rosenthal iridium tube for four or five seconds. without altering its hardness-a time quite sufficient to obtain four or five pulsations of the heart. The plate was 24 cm. by 30 cm., and was used with an intensifying screen, or a film with an intensifying screen on either side of it. might be used instead of the plate. The plateholder was moved vertically across the slit by clockwork. The slit was 3-5 mm. across and the focus distance 50 cm.
Crane (American Journal of Rontgenology, 1916, p. 513) describes the rontgenocardiogram, which is a tracing of the heart's beat obtained by covering the heart with strips of sheet lead so arranged that a narrow slit, usually about 2 mm. in the lead can be adjusted over the pulsating margin of the cardiac shadow as seen in the screen. Several of these slits can be adjusted simultaneously over different areas of the pulsating heart, the aorta, and the pulmonary vein. A photographic film on a screen in a cassette is then made to travel at a given speed, usually about 5 cm. per second, transversely over these slits, while the Rontgen ray is turned on. The result is a tracing which is similar to and comparable with a sphygmogram, a polygram, or an electrocardiogram. It deals directly with the heart muscle, and is capable of giving a separate record of the muscle movements of each chamber of the heart, in which respect it stands unrivalled.
The essential points in X-ray examination are: (1) The detection of dilatation or hypertrophy of certain chambers of the heart; (2) the character of the pulsation of various heart chambers; and (3) synchronism of different chambers.
The disadvantages of the rontgenoradiograph are: (1) Heavy patients often offer resistance to the passage of the rays; this is overcome by using wider slits, a slower movement of the carriage, and a ray of higher penetration; (2) some patients with cardiac disease cannot lie in the horizontal position; this can be overcome by the sitting position, in which the patient is placed with the back to the lead screen of the cardiograph, the tube being in front, and each slit adjusted over an interspace between the ribs; (3) patients with advanced tuberculosis, &c., mnay not be suitable for Rontgen tracings because the cardiac outline is obscured or actually concealed.
The author describes the X-ray appearances seen in eaeh of the valvular diseases of the heart, and also various less frequent cardiac conditions, which may or may not present definite radiographic appearances, such as auricular flutter, heartblock, &c.
A consideration of the paper by the later writers led one to the conclusion that if a complete scheme could be introduced it would go a long way towards standardizing cardiac technique, and possibly popularize the method by demonstrating its great utility. It occurred to me that if the moving plate method could be combined with a time record it would furnish a valuable confirmatory record in favour of the electrocardiographic method by demonstrating radiographically what the electrocardiograph shows by an electrical method. Accordingly, in order to increase the value of the method described by the French writers, an apparatus has been constructed which, while combining the measurement of the size of the left ventricle, allows of standard positions for the heart, and allows also of the ready location of the heart outline in relation to fixed anatomical landmarks (figs. 20-23A). This apparatus can be used for distance radiography and stereoscopic work. 
The addition to this apparatus of an attachment to the tube-box of a milechanism similar to that introduced by Professor Forssell would allow of orthodiagraphic tracings being made, and would greatly add to the completeness of the apparatus. It therefore follows that the screening-stand adapted for a complete examination and recording of the condition of the heart must be rather complex, for it must be capable of allowing of an examination by one or all of the following methods: (1) Radioscopy; (2) stereoscopic radiography; (3) radioscopy combined with actual measurements of the heart borders by (a) orthodiagraphy, (b) Vaquez and Bordet's method; (4) radioscopy with radiography by use of the moving plate and slit diaphragm; (5) recorded movements of the heart by means of fixed anatomical points and timing apparatus.
To complete the record a standard chart has been constructed which, when placed over a tracing made upon the fluorescent screen, will give a visual demonstration of the outline of the heart, and show at once in what respect it differs from the normal.
To make a standard chart for use in measuring the heart shadow it was thought that if a normal thorax were taken and a drawing made from it of the heart shadow, it would be possible to compare it quickly with a case under observation. The outline drawing along with the principal anatomical landmarks was filled in with pliable wire, and a chart obtained, which could be placed in front of the patient, and a shadow of the wire outline obtained on the fluorescent screen.' The practical application, however, was very difficult, and it was quickly abandoned. It was very difficult to adapt the model to the average chest with any degree of accuracy.
The next step in the development of the method was to outline the heart shadow on the fluorescent screen, make the necessary measurements and then superimpose on the tracing a standard drawing on celluloid or tracing paper. Definite landmarks on the tracing were placed upon corresponding marks pencilled in from the tracing of the patient, and the two compared. To facilitate rapid measurement and comparison of differences the standard tracing was squared out in centimetres. For demonstration purposes the tracing from the patient can be made upon a paper which has all the squares recorded upon it. It is now easy to furnish the clinician with a very accurate record of the screen appearances of the patient's heart and blood-vessels.2
When a radiographic record is required, all that it is necessary to do is to place in front of the patient's anterior chest-wall a wire frame squared in centimetres. This fig. 23A .)
The metal diaphragm in the tube-box is essential, for it is necessary in our investigations to close down the vertical parts to a narrow slit. When working at 6 or 8 ft. distance it is well to place midway a large lead screen with an aperture sufficiently large to allow of the passage of the beam proceeding from the X-ray tube. In this way any peripheral rays not required may be obstructed. A seat consisting of a piano stool or a bicycle seat should be provided, and either of these should be easily raised or lowered to accommodate the patient.
FiG. 24.-Lead "slit" diaphragm in front of the tube, and immediately behind the patient a narrow slit serves two purposes: (1) It ensuires shar pness in the tracing. (2) It protects or rather limits the area of the patient exposed to the rays-a very important point in this class of work.
THE RECORDING APPARATUS.
This is placed in positilon in front of the patient. It consists of a frame which is movable in the horizontal axis, along an' outer supporting frame; a handle with a rack action controls the movement of the inner frame in either direction from right to left or vice versa. The supporting frame with its attachments is suspended from the top of the upright frame, and is readily moved up and down by hand. It is counter-weighted to facilitate this movement, and can be clamped in the -proper position by a hand-screw placed on the right side. A little above the moving frame is placed a horizontal metal bar having upon it three sliding metal blocks. Each of these has a small screw and a rounded terminal. Passing vertically through each block is a fine metal rod with a small ball at either end. Inside the horizontal moving frame are several wires arranged in a manner similar to that described by Dr. Woodburn Morison and Dr. Leonard White. The wire on the right hand of the observer is attached to a fine rack, which allows of rapid movement of the wire in either direction from right to left and vice versa. The three vertical wires with metal buttons are used to indicate anatomical landmarks, and may be placed over any pre-determined point. In front of the frame a fluorescent screen is attached; this has a lead glass front, and is hinged to the left side of the apparatus (fig 24) . A cassette for the plate or film is fitted to the front of the The apparatus described should furnish us with information regarding the size of the heart, the degree of hypertrophy existing, and a record of the movements of the edge of the organ. The record of the movements of the edge of the heart in derangements of the heart's action should furnish useful evidence. The scaled chart provides a record of the actual size of the organ, and should facilitate measurements, while the possession of a record of this kind will be of value when examinations are made at a later date, by providing evidence of improvement or the contrary.
The record of the actual movements of the walls of the chambers of the heart should be valuable for comparison of the record made by the electrocardiograph; together they will furnish valuable evidence for the consideration of the clinician. For making observations on the moving edge of the heart the apparatus may be modified by placing in the moving frame a series of lead diaphragms which by wire attachments may produce the slits described by Gotch, Rosenthal, and Crane.
The movement of the plate or film is obtained by an accessory piece of apparatus, which allows of the plateholder coming into close contact with the slit diaphragm. The plate or film with intensifying screens is placed in a holder which has attached to it a mechanism for moving the plate at the required rate. The movement of the holder must be very uniform, and it should be possible to vary the speed at which it travels to suit the case under consideration. The plate-moving mechanism for use witb the electrocardiograph is admirably suited to the purpose, and this is the mechanism it is intended to adopt. In addition it is intended to have a timing mechanism attached in a suitable place to allow of a time record being obtained while the exposure is made.
The radioscope and radiographic methods appear to give fairly precise information regarding the movements of the heart, changes in position and in size. These in conjunction with the sphygmogram, the cardiogram, and blood-pressure observations are of great value to the clinician.
The record of the progress of the technique for the investigation of the heart by physical methods is inspiring. It illustrates how thoroughly the earlier workers grappled with problems which to them must have seemed at times insurmountable. We owe a great debt to these pioneer workers. It is our duty to continue their work and to develop our technique to its fullest extent.
The late Professor Wertheim Salamonson was employed up to the time of his death in the arranging of apparatus by means of which he could transmit the sounds of heart murmurs, and render them audible by the use of wireless telegraphy and a phonograph. It is to be hoped that the work he just failed to accomplish has been left in such a state of advancement that some other Section of Electro-Therapeutics 27 worker will be enabled to continue it. This achievement, if it becomes practicable, may lead to further developments in murmur analysis, and when it is possible to obtain a faithful reproduction bf the heart movements on a moving film a further step will have been made, for then the clinician may study at his leisure the complicated movements of the active heart.
The great clinicians of the past paved the way for these later developments. Surely no example exists which so thoroughly proves the value of continuous effort along definite lines. Apparatus for Recording X-ray Doses.
By G. E. S. PHILLIPS, O.B.E., F.R.S.
THE arrangement depends for its operation upon the electrostatic attraction of a movable metallic disc, which is maintained at a constant potential, by a stationary brass plate the potential of which is varied by connexion to an ionization chamber held in the path of the rays. The apparatus, operated by the ionization produced in air by only 1 mg. of radium bromide is shown at work giving a sound signal (by the periodic ringing of an electric bell situated at some distance away) while simultaneously making a permanent record by actuating a series of dials. [October 20, 1922. 
